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(54) A method of manufacturing a shell element provided with an opening in an angled part and 
a shell element manufactured by said method 


(57) A method of manufacturing a shell element (1 3) 
for an electronic device, said shell element (13) having 
a front (5) and at least one part that is angled in relation 
to said front (5). The shell element (13) further compris- 
es a formed sheet (6) that constitutes at least a part of 
the outer surface of said front (5) and at least a part of 
said part that is angled in relation to the front of the shell 
element (13). The method comprises the steps of first 
forming a sheet (1) to a desired shape including a part 


that is angled in relation to a front part (5) and then in- 
jection moulding a plastics material on the back of the 
formed sheet (6). At least one opening (7) is provided 
in the angled part of the formed sheet (6) before the plas- 
tics material is injection moulded on the back of the 
formed sheet (6) and the at least one opening (7) is left 
open during the injection moulding of a plastics material 
on the back of the formed sheet (6). 

A shell element manufactured by this method is also 
disclosed. 
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Description 

[0001] The invention relates to a method of manufac- 
turing a shell element for an electronic device, said shell 
element having a front and at least one part that is an- 
gled in relation to said front, said shell element further 
comprising a formed sheet that constitutes at least a part 
of the outer surface of said front and at least a part of 
said part that is angled in relation to the front of the shell 
element, said method comprising the steps of: 

forming a sheet to a desired shape including a part 
that is angled in relation to a front part, 

injection moulding a plastics material on the back 
of the formed sheet. 

[0002] The invention further relates to a shell element 
manufactured by this method. 
[0003] The term electronic device includes portable 
radio communication equipment which includes all 
equipment such as mobile telephones, pagers, commu- 
nicators, i.e. electronic organizers, smartphones or the 
like. Another example of an electronic device is a Per- 
sonal Digital Assistant (PDA). 
[0004] In order to produce electronic equipment such 
as mobile phones with varying outer appearances, a 
number of different techniques have been developed. 
One of these techniques is the one described above in 
which a sheet of e.g. PC (polycarbonate) is provided 
with a decoration in terms of a print. The sheet is then 
formed into a desired shape by first heating the sheet, 
e.g. in an infra-red oven, and then use any convention- 
ally known technique to form the heated sheet, e.g. by 
high pressure forming, hydro forming or vacuum form- 
ing. The heated sheet may also be positioned in a press 
mould with mould parts that form the sheet into the de- 
sired shape. 

[0005] When the sheet is cooled, it is removed from 
the press mould or male form part. In relation to the 
present invention, the formed sheet is provided with at 
least one part - preferably a circumferential flange - that 
is angled in relation to the front of the formed sheet. 
[0006] Usually, the edges of the formed sheet are 
trimmed and openings for e.g. keys and a display are 
provided in the front of the formed sheet. The openings 
may be made by punching or cutting. 
[0007] The formed sheet is then positioned in an in- 
jection mould in which one mould part has an inner 
shape that is complementary to the outer shape of the 
formed sheet and of the finished shell element. The 
mould part is provided with protrusions that extend into 
the openings of the formed sheet. The protrusions of the 
mould part abut the other mould part when the injection 
mould is closed. 

[0008] A plastics material, such as PC or ABS, is in- 
jected into the closed injection mould onto the back of 
the formed sheet. Due to the above-mentioned protru- 


sions the finished shell element is provided with open- 
ings corresponding to the openings in the formed sheet. 
[0009] When the plastics material is cooled, the fin- 
ished shell element is removed from the injection mould. 

5 The shell element needs no further trimming. 

[001 0] By using the above-described method , varying 
outer appearances of e.g. mobile phones may be ac- 
complished by varying only the printed decoration on the 
sheet, i.e. the method of manufacturing remains un- 

10 changed. This technique has therefore been found to 
be economically beneficial if it is desired to vary the out- 
er appearances of a shell element for electronic devices. 
[001 1 ] JP patent abstract No. 59-1 52,834 discloses a 
method of manufacturing a plastics injection moulded 

is item with openings and an injection mould therefore. 
The injection mould is provided with stamping pins that 
punch the openings in a preformed and decorated sheet 
when the injection mould is closed. The plastics material 
is then injection moulded directly on the back of the pre- 

20 formed sheet to form a finished shell element. 

[001 2] According to the prior art, shell elements of the 
type described above are manufactured with openings 
in the front part only. If a component is to be mounted 
in a part of the shell element that is angled in relation to 

25 the front part, this area is provided with a notch extend- 
ing from the edge, and the component is mounted in the 
notch. However, this way of mounting a component 
does not fasten the component satisfactorily to the shell 
element since, at the one side, the component is not 

30 supported by the shell element. 

[001 3] A bore may be provided in the angled area for 
mounting a component securely. This, however, re- 
quires an additional working procedure which further re- 
sults in more waste from the removed material. 

35 [0014] It is an object of the invention to provide a 
method of manufacturing a shell element of the above- 
mentioned type in which it is possible to mount a com- 
ponent directly in an opening in an angled area in rela- 
tion to the front part of the shell element, which method 

40 overcomes the above-mentioned problems. 

[0015] This object is achieved by providing at least 
one opening in the angled part of the formed sheet men- 
tioned in the opening paragraph, said opening being 
provided before the plastics material is injection mould- 

45 ed on the back of the formed sheet and leaving the at 
least one opening open during the injection moulding of 
a plastics material on the back of the formed sheet. 
[001 6] Thereby the finished shell element is manufac- 
tured with an opening in an angled part without need for 

50 any further trimming. 

[0017] The opening in the angled part of the formed 
sheet is preferably punched or cut out. The punching or 
cutting of the opening in the angled part may be per- 
formed in the same tool and in the same working pro- 

55 cedure in which the openings in the front of the formed 
sheet is punched or cut, or it may be provided in a sep- 
arate tool. 

[0018] The edges of the formed sheet are preferably 
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trimmed and openings in the front part of the formed 
sheet, if any, are preferably provided before the plastics 
material is injection moulded on the back of the formed 
sheet. Thereby no further trimming of the finished shell 
element after injection moulding is necessary. 
[0019] The injection mould may be provided with at 
least one raised portion that extends into at least one 
opening of the formed sheet when the formed sheet is 
positioned in the injection mould, or it may be provided 
with at least one displaceable core member that is dis- 
placed into at least one opening of the formed sheet 
when the formed sheet is positioned in the injection 
mould. 

[0020] If the injection mould is provided with raised 
portions, the injection mould can be made relatively sim- 
ple. This structure requires, however, that the formed 
sheet as well as the finished shell element is sufficiently 
flexible in order to flex into and out of the injection mould 
part that has these raised portions. A more complex 
structure of the injection mould is achieved if it is pro- 
vided with displaceable cores. However, if the material 
used is relatively unflexible, this may be a preferred in- 
jection mould structure since the formed sheet can be 
positioned directly in the injection mould without flexing, 
and the finished shell element can be removed from the 
injection mould without flexing. 
[0021 ] The formed sheet may preferably cover the en- 
tire front of the shell element while the angled part com- 
prises a circumferential flange that extends from the 
front of the shell element. Thereby the outlook of the 
shell element is determined solely by the appearance of 
the formed sheet. The plastics material that is injection 
moulded onto the back of the formed sheet can there- 
fore be of any kind that fulfils the physical requirements 
to the material regardless of colour and appearance. 
[0022] In a preferred embodiment the sheet is a plas- 
tics material, such as polycarbonate (PC), and the ma- 
terial that is injection moulded on the back of the formed 
sheet is also a plastics material, such as PC or ABS. 
Such plastics materials can be easily formed to the de- 
sired shape and are very suitable for injection moulding 
and calls for good chemical bonding between the 
formed sheet and the backing. 
[0023] The electronic device, which the shell element 
is intended for, is preferably a mobile radio station, such 
as a mobile telephone. 

[0024] It shall be emphasised that the term "comprise/ 
comprising" when used in this specification is taken to 
specify the presence of stated features, integers, steps 
or components but does not preclude the presence or 
addition of one or more other features, integers, steps 
components or groups thereof. 
[0025] The invention will be described in detail in the 
following with reference to the drawings in which 

Fig. 1 stepwise shows the manufacturing of a shell 
element according to the invention, 


Figs. 2a and 2b each shows a cross-section of an 
injection mould in a first embodiment for use in the 
method of manufacturing according to the inven- 
tion, and 

Fig. 3 shows a cross-section of an injection mould 
in a second embodiment for use in the method of 
manufacturing according to the invention. 

[0026] Fig. 1 shows the manufacturing process for a 
shell element having openings in side parts that are an- 
gled in relation to the front of the shell element. 
[0027] The starting material is a sheet 1 of a plastics 
material, such as polycarbonate (PC). The sheet 1 is 
provided with a print 2 which may comprise more than 
one colour or pattern as shown. The print may be pro- 
vided at one or either side of the sheet 1 or it may be 
provided between two layers of a laminated sheet 1 . 
[0028] The sheet 1 is heated, e.g. in an infra-red oven 
3 as schematically illustrated, and is then formed into a 
desired shape by any known process, such as high 
pressure forming, vacuum forming, hydro forming or in 
a press tool. These forming processes are well-known 
in the art and are not shown in details. The preferred 
process is the high pressure forming process in which 
the sheet is positioned over a male form and pressurized 
air is applied to the outer side of the heated sheet. 
[0029] The edge of the sheet 1 is trimmed by cutting, 
and openings 4 are punched or cut in the front 5 of the 
formed sheet 6. Openings 7 are also punched or cut in 
the flange 8 extending from the front 5 of the formed 
sheet 6. The flange 8 is angled in relation to the front 5 
of the formed sheet 6. The angulation may in a preferred 
embodiment be about 90° as shown, i.e. the flange 8 
extends in a substantially right angle in relation to the 
front 5 of the formed sheet 6. 

[0030] At this point in the manufacturing process the 
formed and trimmed sheet 6 has achieved the desired 
shape and no further trimming is needed. 
[0031] The formed sheet 6 is positioned in a lower 
mould part 9a of an injection mould. This lower mould 
part 9a is provided with a recess 1 0 having a shape that 
is complementary to the shape of the formed sheet 6, i. 
e. the formed sheet 6 fits snugly into the recess 1 0. The 
recess 10 is provided with raised portions 11 , 12 that fit 
into the openings 4, 7 provided in the formed sheet 6. 
The raised portions 11, 12 are abutted by the upper 
mould part 9b when the mould is closed, thereby forming 
cores for moulding openings in the finished shell ele- 
ment 13. 

[0032] The upper mould part 9b is provided with a 
sprue cup 14 through which the plastics material, such 
as PC or ABS, is injected. The injected plastics material 
spreads throughout the injection mould, forming a back- 
ing for the formed sheet 6 by adhering to the back of it 
and creating openings defined by the raised portions 1 1 , 
12 of the injection mould. 

[0033] When cooled, the finished shell element 1 3 is 
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ejected from the injection mould and is ready to be fur- 
nished with components extending through the open- 
ings 4, 7, i.e. no further trimming is necessary. 
[0034] Figs. 2a and 2b show schematically a cross- 
section through an opened and a closed injection mould 
corresponding to the injection mould disclosed in Fig. 1 . 
[0035] The injection mould comprises a lower injec- 
tion mould part 9a and an upper injection mould part 9b. 
The lower injection mould part 9a is provided with raised 
portions 11,12 that protrude from the inner sidewall into 
the recess 1 0. A formed sheet 6 is positioned in the re- 
cess 1 0, ready for injection moulding of a plastics ma- 
terial on the back of it. The formed sheet 6 is relatively 
thin and flexible and it can usually be pressed readily 
into the shown position having the raised portions 1 1 , 
12 extending through the openings 4, 7 of the formed 
sheet 6. 

[0036] Since the raised portions 11 and 12 extend in 
different directions, the formed sheet 6 is securely re- 
tained in the recess when it is positioned as shown. 
Thus, provision of openings in the angled part or flange 
8 of the formed sheet 6 calls for good retaining of the 
formed sheet 6 in the injection mould recess 10. 
[0037] After the formed sheet 6 is positioned in the 
recess 1 0, the injection mould is closed as shown in Fig. 
2b. The upper injection mould part 9b is provided with 
a male part 15 that fits into the recess 10, abutting on 
the raised portions 11, 12. When a plastics material is 
injected through the sprue cup 1 4, it spreads throughout 
the injection mould, adhering to the back of the formed 
sheet 6 and creating openings defined by the raised por- 
tions 11,12 abutting the male part 15. 
[0038] When the plastics material is cooled, the injec- 
tion mould is opened and the finished shell element 13 
is ejected. In order to eject the finished shell element 
13, the flange 8 is pressed inwards to release the open- 
ing 7 from the raised portion 12. 
[0039] Fig. 3 shows a cross-section of an injection 
mould in a second embodiment for use in the method of 
manufacturing according to the invention. 
[0040] This injection mould corresponds to the injec- 
tion mould shown in Figs. 2a and 2b except that the 
raised portions 12 have been replaced by displaceable 
core members 22. This means that, when the core mem- 
bers 22 are retracted, the finished shell element 13 can 
be ejected from the injection mould without deforming 
the flange 8, which is otherwise the case when the 
raised portions 12 are fixed as shown in Figs. 2a and 
2b. An injection mould having displaceable core mem- 
bers 22 may also advantageously be applied if the 
formed sheet 6 is made of a relatively unflexible material 
that cannot be deformed so as to snap over any fixed 
protrusions like the raised portions 1 2 shown in Figs. 2a 
and 2b. 

[0041 ] A preferred embodiment for a shell element ac- 
cording to the invention has been described above with 
reference to the drawings. It should be realized, howev- 
er, that the shell element may have other forms than the 


one shown. For instance, the formed sheet could con- 
stitute only a part of the surface of the front of the shell 
element, whereas the injection moulded plastics mate- 
rial constitutes a backing for the formed sheet as well 
5 as a part of the outer surface of the front of the shell 
element. According to the invention, however, at least a 
part of the formed sheet is angled in relation to the front 
of the shell element, said angled part being provided 
with at least one opening. 


Claims 

1 . A method of manufacturing a shell element (1 3) for 
an electronic device, said shell element (13) having 
a front (5) and at least one part that is angled in re- 
lation to said front (5), said shell element (13) further 
comprising a formed sheet (6) that constitutes at 
least a part of the outer surface of said front (5) and 
at least a part of said part that is angled in relation 
to the front of the shell element (13), said method 
comprising the steps of: 

forming a sheet (1 ) to a desired shape including 
a part that is angled in relation to a front part (5), 

injection moulding a plastics material on the 
back of the formed sheet (6), 


providing at least one opening (7) in the angled 
part of the formed sheet (6) before the plastics 
material is injection moulded on the back of the 
35 formed sheet (6) and leaving the at least one 

opening (7) open during the injection moulding 
of a plastics material on the back of the formed 
sheet (6). 

40 2. A method according to claim 1 , characterised in 
that the opening in the angled part of the formed 
sheet (6) is punched out. 

3. A method according to claim 1 , characterised in 
45 that the opening in the angled part of the formed 

sheet (6) is cut out. 

4. A method according to any one of claims 1 -3, char- 
acterised in trimming the edges of the formed 

so sheet (6) before the plastics material is injection 
moulded on the back of the formed sheet (6). 

5. A method according to any one of claims 1 -4, char- 
acterised in providing at least one opening (4) in 

55 the front part of the formed sheet (6) before the plas- 
tics material is injection moulded on the back of the 
formed sheet (6). 
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6. A method according to any one of claims 1 -5, char- 
acterised in that the injection mould (9a, 9b) is pro- 
vided with at least one raised portion (11 , 12) that 
extends into at least one opening (4, 7) of the 
formed sheet (6) when the formed sheet (6) is po- 
sitioned in the injection mould (9a, 9b) for injection 
moulding a plastics material on the back of the 
formed sheet (6). 

7. A method according to any one of claims 1 -6, char- 
acterised in that the injection mould (9a, 9b) is pro- 
vided with at least one displaceable core member 
(22) that is displaced into at least one opening (7) 
of the formed sheet (6) when the formed sheet (6) 
is positioned in the injection mould (9a, 9b) for in- 
jection moulding a plastics material on the back of 
the formed sheet (6). 

8. A method according to any one of claims 1 -7, char- 
acterised in that the formed sheet (6) covers the 
entire front (5) of the shell element (1 3) and that the 
angled part comprises a circumferential flange (8) 
that extends from the front (5) of the shell element 
(13). 

9. A method according to any one of claims 1 -8, char- 
acterised in that the sheet (1 ) is a plastics material, 
such as polycarbonate (PC). 

10. A method according to any one of claims 1 -9, char- 
acterised in that the material that is injection 
moulded on the back of the formed sheet (6) is a 
plastics material, such as PC or ABS. 

11. A method according to any one of claims 1-10, 
characterised in that the electronic device is a mo- 
bile radio station, such as a mobile telephone. 

12. A shell element (13) for an electronic device, said 
shell element (1 3) having a front (5) and at least one 
part that is angled in relation to said front (5), said 
shell element (13) comprising 

- a formed sheet (6) that constitutes at least a 
part of an outer surface of said front (5) and at 
least a part of said part that is angled in relation 
to the front (5) of the shell element (13), 

a backing that is injection moulded on the back 
of the formed sheet (6), 

characterised in that at least one opening (7) is 
provided in the part of the shell element (13) that is 
angled in relation to the front (5) of the shell element 
(13), said opening (7) being provided by injection 
moulding around a core (12, 22) that during the in- 
jection moulding extends through an opening (7) 
provided in the formed sheet (6). 


13. A shell element according to claim 12, character- 
ised in that the formed sheet (6) covers the entire 
front (5) of the shell element (1 3) and that the angled 
part comprises a circumferential flange (8) that ex- 

s tends from the front (5) of the shell element (13). 

1 4. A shell element according to claims 1 2 or 1 3, char- 
acterised in that at least one opening (4) is provid- 
ed in the front (5) of the shell element (13). 

10 

15. A shell element according to any one of claims 
12-14, characterised in that the sheet (1 ) is a plas- 
tics material, such as polycarbonate (PC). 

15 16. A shell element according to any one of claims 
1 2-1 5, characterised in that the material that is in- 
jection moulded on the back of the formed sheet (6) 
is a plastics material, such as PC or ABS. 

20 17. A shell element according to any one of claims 
12-16, characterised in that the electronic device 
is a mobile radio station, such as a mobile tele- 
phone. 
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